CNT preparation

Field emission scanning microscopy
High-resolution images were taken using an electron microscope (S-4800, Hitachi). The samples were sputtered with an approximately 3 nm thick gold layer in a high vacuum sputter coater (EM ACE600, Leica). Figure S2 shows the cumulative pore volume and the pore volume contribution dependent on pore diameter for MWCNT / SiO 2 as well as MWCNT / Pengda Al 2 O 3 compositions. For pure MWCNT microtubes the cumulative pore volume is 2.25 cm³/g. The addition of SiO 2 decreases the cumulative pore volume to 1.80 cm³/g at 30 wt-% SiO2 and 1.70 cm³/g at 50 wt-% SiO 2 as well as 70 wt-% SiO 2 content. Pure SiO 2 powder has a cumulative pore volume of 1.99 cm³/g. Therefore, a decrease below 1.99 cm³/g in cumulative pore volume was not expected when combining SiO 2 and MWCNT. However, looking at Figure S 2b, a strong influence on the cumulative pore volume depending on microtube composition becomes obvious.
BJH adsorption measurements for cumulative pore volume
Pure MWCNT microtubes have most of their pores in the range of 60 -125 nm pore diameter, which largely contribute towards the high cumulative pore volume. Pure SiO 2 powder has its pores in the range of 25 -60 nm pore diameter. This means that the pores are smaller, and more pores are necessary to reach a high cumulative pore volume. Based on the results for mixed compositions, As a result, a minimum in cumulative pore volume is reached for 50 wt-% SiO 2 particles.
In compositions containing Al 2 O 3 , a similar effect is noticeable. Figure S 2c shows the cumulative pore volume of MWCNT / Pengda Al 2 O 3 particle combinations. In these examples, the cumulative pore volume increases slightly for 10 wt-% Pengda Al 2 O 3 to 2.52 cm³/g compared to pure MWCNT microtubes. A further increase in Pengda Al 2 O 3 particles reduces the cumulative pore volume to 2.14 cm³/g for 30 wt-% and 1.53 cm³/g for 50 wt-% alumina particles. This strong decrease can be explained with a very low cumulative pore volume of pure Pengda Al 2 O 3 powder of 0.35 cm³/g.
The increase of cumulative pore volume with 10 wt-% alumina particles is explained with new formation of larger pores, because of particle integration into the MWCNT network, as can be seen in Figure S1 . Figure S3 . Thermogravimetric analysis (TGA) of a pure MWCNT microtube in synthetic air. Heating rate was 10 °C/min. First degradation of material starts around 400 °C. Figure S4 . Flow scheme of the gas-phase reactor setup used for water-gas shift studies. 1 Gas dosing via mass flow controllers (Brooks), 2 pressurized water reservoir, 3 liquid dosing via CEM unit (Bronkhorst), 4 premixing line, 5 tubular fixed bed reactor, 6 back pressure regulator, 7 online analytics (Emerson Xstream). Figure S5 . Flow scheme of the gas-phase reactor setup used for hydroformylation studies. 
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